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i m it it * <o m m i 

IS*** 1 1 

T IB 5£ ( i ) 7 y $ fk £ H )t s f k tt •> u 9 -y * y =r -v - , 

[fcl] 



R4-R3-0- C-HN-R I "NH-C-R^-CF J 0(CF 2 CFjO) I (CF I 0), 



o o 

, m CF 2 Rr-C-NH-R 1 -NH-e -0-R3--R4 ( I ) 



( 5£ «t» » 10 
R,tt, - CH 2 0-ifcil-CH 2 (OCH 2 CH 2 ) m O - ; 

R 2 fi , & * » 6 ~ l o oro3?#K*fettflgl»K^^**S ; 
R 3 ti . ^§S2~ l 0©f f fc(±IKIKft7Kil ; 
R 4 tt, t< * (T^yu-M £ S fc (2 ^ S fc 2> ) 0 

[ It * II 2 ] 

n * ii i i- is m ( i ) ©7y*ft*iifcjta{ktt!?i'^vty ^v-, s * y 

-7 - Jo J; XJ % m it ffl m £ -a tf . Jt*ifiK<75»»3t^{£ffli-5fc«><7?3t8l^t:'l4»J!l«a^;*» 

o 

[ If * II 3 ] 

9i^^^RJ6*a^#«ET-eSrt;S*fc*, » & ti it £ f& 4* t >P ft < £ t • - o co 9) 
7^ !J D/f o^)t Kn^^IftttS t Kn*'> ( * 9) T ? V u J /V m , 

i it '> 4 < tt-o(7)x^^i/Sfcit>*-o<7)t Ko*^IS:ttSt K o * x # * 

[ f f * XI 4 ] 

WE*yt-/HJ5 5 0 0 -l 0, 0 0 O^T^^f t^f 7 y H it: $ tl it — 7 !\> 

*3fE*0>3fc«ft: tt W ffi *a * 4^ a 30 

[ ft * m 5 ] 

B&iE s^y^r* — >f y *p y ^7* - b (ipdi), i , 6 - — * if 

yv?0^7^-F (hdi) , i, uy^O^r^F, xh^^^- 

yu+v'l/yy^ y 5/7* - b (TMXDI) , 4, 4' - is is ^ u — * is ;V * 9 is is 4 y 
7 * — h (HMD I ) , 4, 4' - is 7 ^ ~ ;V * 9 > is 4 V is T * K 3, 3' - 

^^/v~4, 4 J -t^x^i/yi/oyr^ - K 3, 3' — * *f- >v W =. ~ >v * 9 

is - 4 , 4 ' - >f y v- T * — h , 4-^u^e-6-^^^-l, 3-^^^UVv^^y 
T * — h > 4-^nn-6-*3 L A'-l l 3 - 7x^ uy^O VT^ - K 2, 4 - 

yoy7^-Ft*Sft5tif:*y ( 1 , 4 - -f 9 is is — ?v ) h y u ^ , v?o->7 

- Ft*)Sft^f:#y ( 1 , 4 - :/ 9 1/ is H- - ?v ) y*oy, 2 , 4 — v 1 V is T 40 

* - h -e * #s {k * ti fc * y (^^u>T^^-h) b v u is ^ # y [i, 4 - 7xn 
v> >r y r * - h - =i - *° y ( i , 4-^9/-^) ] >f y r * — k # v ^ * * ^ 
f ^y^O'>7^h, 2 , 4 - ^ >f y >- r * — h -e * * it £ Jx *° y (y'pfc^yy 
y n - ;v ) hyi-v N *° y (7 F7 7^tpxf i/yt^-y K-2-v?7/vtD^f i/y 

i-^rv^ K) a , a) - y T * — h , 2 , 4 - F^x y V >>7^ - K 2 , 5 - h 

/U^ 1/ is <>{ y isT * — b , 2, 6 - h IV Is is J y T * — b , 1, 5-^7^U>^>f 
y > T * - h *3 J: XI r Jx b ^ ^ « ^ 6 ft 5 P ^ ?> 51 tf *x 6 r t ¥r StttS, If * * 3 

is ft co jt n f k +4 « is *& * k o 

[ I f * * 6 ] 

*U IE '> ft < t t — o <7) ( ^ ^ ) T^yn>T^**5<tr5 — o<75fc KP*^**tt5t K 50 
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o * is 9) T 9 V is — h , 2 — fc Ko* v'xf ;V ( ^ ^ ) T ^ U U — K 2 - t K 
nari/^DhVu ( y ^ ) T ^ U U — K 2-t KD^^^f ( ^ ^ ) T 9 V \s — K 1 
-t Ko*^yf;V (^) T ^ y U — K 2-tKn^v/-3-^^^/^^-^rv'7 P Pb 0 

( ^ ^ ) t 9 v u — b , ^t^yf /^'^-;^y ( ^ ^ ) t ^ y w — K 4 — t K 
p^ri/v/^ PA^i/;p ( ^ ^ ) r ^ y u — h , i, e-^^fy^t-^^y ( ^ ^ ) r 
^ y u — h . -<v^^y^y h~/^^^^ { ^ ? ) t 9 V u — f> % v^^y^ y x u h — 

/y >- ^ { * 9 ) T 9 V \s — h , 2 — y n^yxf/P2 - K p 3r ^ u fc° A- :7 ^ 

u — h , ^' y ir y y ( ^ ^ ) r * y u — k 2-t Fn^y-3-7H p^^t^y 

n ( t< ^ ) T 9 V Is — b , *!J *^P7^ hy*9*-;v*y ( ^ ^ ) T ^ y U — 

ft w ^ m. ft o 

[ ft * II 7 ] 

W IE '> * < t t -orox*^i/Si- ocDt Kp ^yl^|"t5 t K n 3r > ^ <K ^ ^> ^ 

, ^ y \? — /u & ft t± ^ # * far by t Kp^y^^r/^-zK^s: ttftitt 

£ft#JS3SBtt<7>Jte«lte +4 » IB J* ft □ 
[ ft * If 8 ] 

Bfj IE 3t 5 . JS * J ^ - &'P ft < fc fc - o ( y * ) 7^ 'J n^;yS^tt5 ( * 9 ) T 
9 y u - h * fit /> * < fc fc-o^^^^i/S^W^^7tS/St4^/^--T'fc^r fc £ 4# 

mt-r^m*3i2fE*co^e!^ +t « jgg «a $ ft 0 
t if >k m 9 ] 

ffu IE ( * * ) r * y u - h a* , 7 y m it £ ti it 9) r 9 y u - b £ tt & y m it 

9) T9VU— bX'fo*)^ y mit £ ntz. ( y 9 ) T ^ y U — h *5 , 2-^—7 

/i^tp t^f/^f ^7^ y u — 2 - /^7;i/tn t ^ f ;t/xf /u^ ^ ^ y u — h s 

2, 2, 3, 4, 4, 4-^=3rt7^tP^f/M^!)y-h > 2, 2, 3, 3 - x h 

77;v*p^d # ^ !l i/ - M7;vtPxf;M^ 'J 2 - ^ — 7/1/ 

u T /V * ;V ;VT 9 V \s — h 1o i (5 2 - ^ - 7 ^ t d T ^ f ;1/ y ^ rj u — 

& * 6 ffi h m it ti ; m is # ^ y m it ( ^ 9 ) r 9 y u — h a* , 2-t Kot'>xf;i/ 
(7t*)T*yu— k 2-t Fp^y^pt 0 ^ (^) y-F, 2-t Fp^r-y 

7 f 3- As 9 ) T 9 V is — K 1 - t FP^r-y^f ;v ( ^ ^ ) T^yu— 2-t Fa 

ary-3-7x^/vt^y7°ph°^ (^^) r F 7 t K n 7 ;y 7 y /y 

^ ) T ^ y \s — h N ^ 7r y^ ( * 9 ) T ^ y U — K 2 - (2-^h^r^mh^-v') ^ 

^ ( y ^ ) T^yu-h N ^ttp^ ( y ^ ) r^yu-h, ^->y^ 9) r 9 y 
L/-h, 2-7xMyif^ ( p« ^ ) r ^ y u — h , ^ y*;v^;u ( ^ ^ ) 7?y y- 

F yry/v ( y ^ ) T^yu-h, ^y^^a^^hv 9) T 9 V U — b > 
M-yf F7xf yy^y 3 - ( ^ ^ ) T^yu— ; F7H U - K ^ h ^> 

/yftSttfc/=;y7xy-;y7? y l/ - x f y y ^ y 3 - /l, ( ^ ^ ) 7H I/ - h 

> v> ^ u > ^ y n — ?V is ( ^ 9 ) 7^ 'J y- F, F 'J xf yy^jj a-^y ( ^ ^ ) T 

H y - K r F7xf yy^y 3« /i.^ (^^) r ^ y — h , ^ y xf yy ^ y 3- 

/y- is ( * 9 ) T 9 y W — h , 1, 6 - — ^ if >- ^- — /i^ is ( * 9 ) T 9 V \s — h , 1, 3 

- -f *J- \s is 9 y xi — ;v is ( * 9) T 9 y b s b y ~f v }£ Is is ? \) =l — )V is ( ^ 9 ) T 

>y y u — h % x F^-yftt:^7xy- a is ( * 9 ) r 9 y u — h , ^^n^^-^^i/y 
?/-/yy (^?) 7^y h y i/ ^ n [ 5 . 2. 1. O 2 ' 6 ]^^^^^^/- 

^ is T 9 y U — h ^ hyx [2 - (7^ y P^/Vt^y) m^yu] ^y.> T ^| x ^f. N 
y p^/^p/xy y i/^-K xf y yt^r-y K 3 ^;y#tt ^ tifc F y 

— /V -? xi /< is b V T 9 y is — b , ^ ^ U ^ *c is K 6 )V {^t Jp ^ it b y ^^n — /W^n 
s< > b V T 9 V U — b ^ ^ > 9 ^ }) X }) b — si- b V T 9 V \s -~ b , b V * (T 9 V v if- 
is ju) 4 y is T X is — b , is s< > 9 31 y x y F-/^^f 7^7 y u^- ^ ^yp^^y 

h^^tt^-o^^^y^y h - — 3r -9- r ^ y h^fe3tes»d»e>atfjxsa!*qi8iE 

(O * fiS ft tt W IB ffi. A ft o 

[ ft * II 1 0 ] 
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B(rW>*<i:t-oro3i7K#->S**i-53tSJStt i ey^-is, 3, 4 - ^ # 3- is ? 
a ^ is jU * sU — 3 , 4— i^ ^ ^ y* n ^ ^ ft V /V ft -> U — h" — (3, 4 

- m /Jf ft -> i, ? n ^ ft A' ) 7-;^- h , 3-:nftA--3-fc K 0 i/ ^ f ^ - t * t ^ 

V , 1 , 2 - m * ft -> ^ ft -9" 7* * > . T )V ft )V if V is is fV m — ^ A- , 2 - m ft /U ^ ft 

^ !J 3 — >V if V > is /V m — t- >V , m ft U- V ^ !J 3 — >V is if V is is /U m — ft A< , y> m ft U 

V y y 3 — /u v? ^ y -> /Hn — , P E G # 2 0 0 is if V is is /Hn — ft A' , P E G # 4 
OOi/^^v-i/^H-f*, 7 s n t° U- > ^ y 3 — A ^ V is is )V 31 — ft )V , F!) ^ p f V 
y^P -/^/H-t^, P P G # 4 0 0 V s ^ y v 5 /H — ft fV , ^ ft ^?:y ft 

ft y 3 — jv i? if y is v 5 ;n — ft >v N 1 , 6 - ^ ^ f > t - ^' 'J y - r ^ , 

A <7) ^ U v- is /VOL — =f ?V „ v ? ^n^E-^.^-^<>"7 v /U^lJ n-^y^' y •> is )V zc — ft $3 J; 

0 h y P-zvyp^y h y ^ y •> ;n - ft a- h & 5 i¥ frb m « ft 5 r. t 4- # #t t 
■f s w * i 8 ta «g <73 ft 61 ft +4 « m m &. m = 
[ tt * ii i i ] 

lEff^iUxio^HTtfe^ i5)«f!S^3 O OtWiffc'), JB #T * ft i . 3 
8-1. 5 4»®IiCp3®t-# < 81^ 5 0 - 2 0 0 0 c p s <D ffi B ICMM X' # 5 Z t & 

» m £ -T 6 if * il 2 ~ i o o^f — JJ M is ife <£> ft 51 ft: fit sua fig; !fe o 

[ It * II 1 2 ] 

ft * ii 2 ~ i o co ^ -r tt - ii {- ta m co ft si it m is *a % *• r ? 9 y Kii l t -> 

Pny^i^il^-T-fy^Lfci, = - x ^ > if S H A £ u v R8 %i i- J; o T ft 51 20 

ft $ * tc m , -> n > * - ;w KSrSSs*i-5SPt ; *s «t Tf Wi IB ft 51 it tt ttf flg Ii fi£ K _h 0J3 

^ 9 y Kli LTaTill^-f-fy^LfeS, ± g|5 ^ 9 y Fl^UVlJtiot* 
«ftS*saHI«r-&tf, ft«jfiifScoM3t*feo 
[ ft * II 1 3 ] 

ft*ili 2»*Sl;i-5t8!jgJiifc*f iK„ 

[ s m ft if ] 30 
[0001] 

* m m n , ssi ^ je* tt ^ ± ft s ii js ^ efe » * ti ft ft 51 ft: tt » 11 ^ m > ± tf ^ ^ a 

* - jv >- ^ & m \z i o T W 12 W flg m fife ?> tl ig s n ft ft m St p*t -r 5 o 
[ftSi] 

[ 0 0 0 2 ] 

wwiaft^wt-fcv^-c, ft # ft a> fi g ft m m <n m m m it * w « k -r z m s « » s 

Htl8Jnt^5. ft^iS^coi9^ft]®{tg|5p R p^Sli3tftSftJ6coW^i:L-r, IS 

ft 7 * * ft (4 * w fib co m ^ tt «s #t « *4 ffl $ n r # ft □ L^u rttto^^fii^ftt? 
19 » m x ^ m b v ^ t ^ 5 ® fjt 5 o 

[ 0 0 0 3 ] 40 

pmma (#!)^f/u^?^'ju-h) fciffps ( # V x ^ u ^ ) <n <t 0 <c n 
5> ft * tt 14 . ^y^SftJl^roftferoJgftttlSlttlWilsft-Jt^-CSfffi-efct), *B I ^ § ^ t? * 

*m v^ftij^- «t 9 t ftMtl^jS; < , n v^flU Mft« «K ^ffitt-C # 5 „ 

m)IBi«^ftm*t{cfffittft-a-^*ftfi'&t6*SrJSA-t-5 ' t \c X o T ft * SfS z)> # h ti S 

Q 

[ 0 0 0 4 ] 

L4> L, PMMAfcitfP Sii, i£*^-^flis5, ft * *> , 1. 0 ~ 1 . 8ymCO&ft 
#{-fev^-c^ J f-4 , roc-Hife-g-iS3tSrKJlXft5«?-C, £ * * ft * ft ii 7 y * ft S ix ft P M 
MA ( ft ft ^ *> , ^l*#*f:l±7 yllfti^^tlfcPMMA) SO 
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fc . rcoi 5 ft M * * ft 4 f- ii 7 y#ffc$;h,fcPMMA<7)!Ktt##ttjffi3^j*««a»CjS 
[ 0 0 0 5 ] 

ffiaiW^;a»)g8SW=3T^t#^-t-5 PMMA, P S £ l)« S * K? te 3: fc (4 7 y Kf te £ ft 

PMMAli#7^fi^Slt^fii\ fc i: x. t£ , PMMA^iyi^ift^HfcPMMAffl 

fc J6^s^:tt^is^ ( # if * i mm) o 

[ 0 0 0 6 ] 

fgV^S ; ^tt<75P B ia?r^^:-r 5 fcfejr, 0 (NTT Co. , Ltd) f± s ft « 

o -c <s jt a ir it l < , jfc«w*#^«iRttK«fc5ft»*a*£i:3£v*3rajBji**>« ( # 
tt fF 5: it 2 # as ) „ 

[ 0 0 0 7 ] 

T5-f K > if -T tVfc (Allied Signal Co., Ltd. ) H , T i? V U — l-cO)t$gfjS(photo-cros 
s 1 i nk i ng) ft & ffl <^ -c , * ± PS ia V . it. ii X_ fi x 3 5 Otffli^SfiS ( T d ) & W -f 

5 , ^^^14 (7) i§5 <^ U V - Bltett 7 s/ Kf te £ ft 7c T * V U — h (UV-curable f luorinated 
aery late) & W « L fc . ml K U V - fig te tt 7 y 3ft te £ ft tz T 9 V U - r H: 1 . 3 ~ 1 . 

6(K>mm-vmiffm^mm^^mmx'^, « jb t£ (An) 3s o . o o o s i (£ < , 1 . 3 y 

mfcitfl. 5 5 u m&Ai'te ft Z> it&$zfr Z tl^ tl 0 . 0 3 d B / c mU J; tfO . 05 
d B/c m i: i£ V> „ 
[ 0 0 0 8 ] 

$ ir . **J^^^7s/^i3j;OfJtgK?T'Sm$nfcjKy-Y5:K^M5l$ixfc^, " ft f± 

(#ftfF:£iSfc3#Rn „ llSHbftifftJ:oTfij|$tif; > M 

$ te <o -7 y Kf te § ft y r y - i/yi-f^HigtttcffifStis^, £ g tt a* (g 
v » ( * ft w 5: fifc 4 # hs ) o 

[ 0 0 0 9 ] 

L tz o t , iff # fl-H ® & te *i 3 ft a £ a* '> ft < , « ffl St * # < , IS^Ii)T*^f 

i-3f5^Wft^7r^^<t^^ft7t^fei^ffl7t^tet4«fSI*lfi!c^^ s fe^iLTS5j<§tt-C 
[0010] 

SIStitL, 7 * h y y^77^-Sl:ioTiSJx y f y^LT/^-y|:|jtL 

fc . L a> L . - (75 j: 5 ft ii S co tj ft tt . m. te # < <o b# H # *» tf> *) , iyf y^igism 
L < , ^S^e — KfKB©!^, * — — K^ifiSStfiMft'Q, 3T%«&4 0^mJ^_h 
co j£ £ t' y 1/ if L ft ft ft fi ft ft 5 m S *s 5 o 

[001 1 ] 

L fc o T . * IS # 6> fi , Huia-c***ufc^s^fr^«£-t-5if^ft)tg!tett«a^^ 
fcitfv^ ^ □ ^. _ ^ ^ ^ v ^ 75 §r fli ^ t sfr te jt & te tt ttf m m & m p> $k 3g § n % m 

[##ff^ttt 1 ] S. Imamura et al., Electronics Letters, 27, 1342, 1991 

[ #N # fr £ £fc 2 ] T. Matsuda et al., Electronics Letters, 29 (3), 269, 1993 

[##W5:ift3] K. Han et al., Polym. Bull., 41, 455, 1998 

l&¥rf?X$k4] J. Polym. Sci., Polym. Chem. , 37, 235, 1999 

[ as m CO |i * ] 

[f£B71^«l*LJ; 5 i: i" 5 « JH 1 
[0012] 

6 8S co m it te <£ ffl -r s a co * m. te -tt w si m & m * ffi m -t z> r «b -c* s 0 

[0013] 
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* s§ m n m & s w is , w * o*-^f^ > ^ & & m ^ x m ta % m it tt » si a» b st jg * 

[0014] 

^HWro-ilKiaot, * m W 7? tt . TKS ( I ) ro^s/SHtStLfcttflHttt? 

* cd * <k tt w at m eg * as * « s ax 5 o 

[ ft 2 ] 



R»— Rj-O 



?_„ N _ Rj -NH-LR t ^CF l O(CF,CF I OWCF J 0) m CF J -R^C-NH-R^NH-c|o-R 3 --R 4 ( I ) 



10 



[ 0 0 

R i (4 > 
R 2 (4 . 

R 3 tt , 
R,li, 
[ 3g E 
[ 0 0 

[ m m 
I o o 

U T 
[ 0 0 

nt 3 1 



1 5 ] 

-CH 2 0-Sfcl±-CH 2 (OCH 2 CH 2 ) . O - ; 

Kite - i o o<D%mm-£tii±mffimmit*mm ■, 

mm wc 2 ~ i o © m s ft * « 11 is % « it * x » ; 20 

co 3b * ] 
1 6 ] 

sic itiii, to ^ - y ^ > ^' t.u^ \^ r- v v to ^.x-m ^, ytm&^ ^ m^.x 

&mM-tz>tcibtom&tortm] 
1 7 ] 

> * 3§ n & s t k m m ic m m -r 5 „ 

1 8 ] 

W (4 , T IE it ( I ) CD -7 y % it £ *t fc %mif& <? U * V * V =* ^ ~ , S t* * / ^ 30 



R 4 — R3-O 



o Q ff ? 

C-HN-R 2 -NH-C-R,-CF J O(CF 2 CF J O) 1 (CF 2 0) 111 CF J -Rr-C-NH-R 1 - 



I— R 2 — NH— C- O— R 3 — R4 



(I) 



[0019] 40 

R 1 (4 > -CH 2 0-tfcli-CH z (OCH 2 CH 2 ) . O - ; 

r 2 i4 , 0 0 cd m m ft * fc (4 m m m m. it * * * ; 

R 3 tt, SiS2~l 0 cd ^ # * fc (4 |g B6 ft ft 7X * £ ; 
R 4 {4, * i? (T^'JU-h) g £ i4 ^ * ^ -> * 7? £ ) . 
[ 0 0 2 0 ] 

( A ) 7 y BitZ *L ft H ft 14 •> V 9 is * V =* -v — 
*i^ro|I)ilc^i LTffi^til57'7Ht$^fc)tfI<ttt^l^?yty ^'v- (A) (4 

, ( a ) # y ^- — >v , ( b ) ^^fy->7^-K ( c ) t k p * •> ( y # ) r * y u — h 

* 14 t Ko*i/xj|f^->, ( d ) u * ^ K tt g£ 33 4 IF ( e ) I^lfeHrfl^ti 50 
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m £ ft 5 o 
[ 0 0 2 1 ] 

( a ) t> y * - /l/ 

miE7y*^t$nfc*B!{i:tt^^^>'3j-y='^— (a) ^Kit^jB^kfts^y*- — ^ 

tt»fliS 5 0 0 - 1 0, OOOtfct), # * L < tt , 7y*ft*Jlfc^-7;V*P*«J 
^ — ^/U^'y^- — /V (perfluoropolyether polyol) £ ^ — !7 ^ cz tK y ^ — *T /V &{ 

(D l~ # 7 y m 1k V ^ — f;HS:tt5^- 7^to#!)x- x ^ * y * — jfl« ^ 4 

ti5 0 w ie # y — /u tt ^- y =* — m&¥o <Dm-ML& mm t l x 2 o - 8 o ii%coti^ 

[ 0 0 2 2 ] 10 

( b ) >f y > r * — h 
iJE7^|ft^fc*gfttt^^tM^- ( a ) ^ si jg ffl ^ fe ft a -Y y r 

* — h 14 , 4 S J ft & > is 4 y i/T b ( I P D I ) , 1, 6- — ^rf y i^-f V 

h (HDI) , 1, 8-^^^^^U>v^^yv-T^ — ^h^y^A-^rv't/^v^y 
is T * — h (TMXDI) , 4, 4' - >> ^ n ^ * > jv y $ is is 4 y T ^ — h (H 
MDI) x 4, 4' -^7x^/M^yv?0'>7^-F, 3, 3' - is y )\s - 4 , 4 
' - ^7x^l/y^>f y^T^-F, 3, 3' -^^f^^7i^;W^y-4, 4' - 
v^Oi/T^ - h N 4-7^^-6-^/1^-1, 3-7i^uy> ? Ov/7^-h, 4 

- 1, 3-7x^uyv ? Y7i/7^^h > 2, 4 - v> ^ y i> T ^ — 

h -c * * it * ft # y ( i , 4 - -/ 9 is it — a> ) b y u ^ , ^o^rt-FT^iSft 20 

£ ft fc # y (1, 4 - v^-yU) ^y^n> x 2, 4 - is ^ y is T * — b X* jOtti it 

£ ft y (ji^u^t^^ — M hyuv, *° y [1, 4-^^^u^y^yvr^- 
h - 3 - sk y (1, 4 - ^ * y — ?v ) ] ^o->7^-K *y^^rt^f i/y^o^> 
r * — k 2, 4 - y r * - h -e * ah it £ ft # y (/nt^y^u^/n by 

U >- , ^y (fh77^tP^fl/yt^^K-3-^7^tP^fl/>t^v/K) a, 
o-^^yi/T^^h, 2, 4 - h /V m >- is 4 y v- T * — f> , 2, 5 - h /V ^ Is is 4 y 
T * — K 2, 6 - h;uxy y >>7^ - h . 1, 5-^7^U^^^y^>T^ — h *5 

[ 0 0 2 3 ] 

fit IB is 4 y > T * - h 14 , ^y =*^— »j*»0>»**raKip£ L T 1 0-5 0 tt M % <D ^ 30 

* -c ffl i * ft s □ 

[ 0 0 2 4 ] 

( c ) t Kn^v/ ( * 9 ) 7^ !) 1/^ hStttfc Kp*v/x#*^ 

mm? y mit t$ titzytmit&v ^ 9 > * v - c a > ©«ii:ii^ft5t ko*^> 

( y * ) T * y U — b S fd 14 h K v * > 7p ^ (4 % < i ( y * ) T * y n 

^;H*5«tV-oa)t Ko*'>SS:tt5ft^ft ( c , ) , ^ t « ^> ^ < ^ t - o (7) x ^ 
is S ^ i - owt Kn*->*t:*i-5fb** ( c 2 ) fc 5 0 
[ 0 0 2 5 ] 

f b -fr » C c , ) ft * M * « 4: L T tt , 2-t Ko^^xf/^ 9) T 9 V U — b , 
2-hKn^r^^nt: 0 ^ ( ^ 9 ) T^yu— h N 2-h Kn^^^f/V ( * 9 ) T 9 V U 40 
— 1 - t KP^v'^f ^ (^?) 7^5 u - h , 2-t Fn^'y~3-7j^;i/t^r 
i/^d t°yu (^^) T 9 V u — h , ^t^vf 3 - y ( y ^ ) r^yu— 

4-t FD^^i/^n^^^/M^) 7H U^K 1, 6—^^IF^zsyt — ?V *c J ( 
y 9 ) T^yix— h N ^y^xy^y ?v^<^ 9 9) T ? V u — b , is^<> 9 ^ V 

X'J F-;^y^ (y^ 7 ) 7^'J U-h, 2 - y P^v^xf ;l,2 - t Kp^'>/p 

\i° ? u — b , ? y -fe y > (y^ 7 ) r^yu— 2-tKn^rv-3-r^yn>r 
;ut^->7 f, P ( y ^ ) r^yu-h, *y *^P7^ hy*y * y (y^ 7 ) r 
9 y u - h^J:^rtL^^?s^^Tfcs 0 

[ 0 0 2 6 ] 

it & m ( c 2 ) ^ ft S «j ft ffl t L T fl , 9 y S/ K - jo i t>^ # > f k 3 ft fc ^ h 9 t 50 
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[ 0 0 2 7 ] 

ml IE t: K n =*r is 9) T 9 V ^Fifcfit K p 3f > ^ *° ^ > Jr V ^ — & f& m <D 

mm* mm t l r 5 - 5 on%o*i-effl^?>*i5o 

[ 0 0 2 8 ] 

(d) v u ? >> fcj&mm 

u 9 ^ S J£ « K tt S JS ilk S K 33 ^ T ^ y L T 0 . 0 l - 

[ 0 0 2 9 ] 

[ 0 0 3 0 ] 

( e ) l^HteSJ 

s ^ n *& m r* , * v ^^-mj&^<nmm$:&m t lx o . o 

[ 0 0 3 1 ] 

[ 0 0 3 2 ] 

[ 0 0 3 3 ] 

-3 0 0 r p mtStftSo R i£ 6 5-8 5 °C ^ fi)t t - O H t° - ^ *S I R^^^ fwU 

i"c*»*nft<ftaa"c#si2-3«FiwfT5o r r , EjSfc**tti-afc»fc3i#i*v*T 

ttl^^i:J0itUt\ * K > I&B»j«»J;i;t Ko*^> ( * * ) T * y u - h * 
tin Kp^^x^^r^f^fe^SKiU^CJOi, 4«Lfca^*tr7 0 - 9 0 t(Ol 
ft -C *q *fc L , w^^aa*^««ES:JlPA.fc«. -NCOfc 0 -^riMRX^^h^±T*^^ 

[ 0 0 3 4 ] 

¥^^?t^2, ooo — 5o, o o o ©7 ^tit)tsfttt^ >t y ^ 

(A) tt N t^(^)>?U^yty^-7-"(:i:t^TB}f$^fi<, 1 . 1 - 1 . 8 ^ m <7) }g ^ 
[ 0 0 3 5 ] 

^^juftSHfcjtwfbtt^w^^^y^^- ( a ) h: , *58Wo3t«fbtt»^4fco»* 

SrS^t LT2 0-8 0 Ii% © t l^I ^ ?> H 5 « 
[ 0 0 3 6 ] 
( B ) 

^ISW^fi^ttJcifflt^bna^SJEtt^/^ — tt. '> * < t t — o <£> ( ;* * ) T ^ y p 
^f;HiS:tt5 ( * 9 ) T^yu-h ( B ,) ifclt*4< t t-o©i**^»tft 

s^feSJCtt^y^— ( b 2 ) -e fo o r & «£ ^ o 

[ 0 0 3 7 ] 

* s j£ tt ^ y ^ - r± ( y * ) r^y p^/^f:iix*^i/tiS^ttaot, # w 

[ 0 0 3 8 ] 

* * < t t - o ( ^ ^ ) r^yp^^ssrW-rs ( * * ) r^yu-h (bj 
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y m it £ ft tc *fctt*7y*ft ( * # ) T^JU-Ft'fcoTU^c 
[ 0 0 3 9 ] 

m W * .7 y K S ft ( * * ) THu-FHtlt 2-/n-^/u^p^^^/u^ 

f 1/ - 2-/^7/Vtnt^f/^xf;M^!JU-h, 2, 2, 3, 4, 

4, 4-^*t7;VtP^f-;M?? 5 K 2, 2, 3, 3-^h^^;V^-n^nt: 0 

/UT 9 V ^ — b *5 «t 2 - — *y )V * a T As 3r As zjz ^ )V * 9 9 ]) U — h ^ ^ * ft 5 0 
[ 0 0 4 0 ] 

( * 9 ) T ^ y u — K 2-k Ko^^^nif^ ( ^ * ) T^yu— 2-t K n * 10 

)V ( ?< 9) T 9 V Is — h > 1 - t Kn ^r^/f ( ^ 9 ) T * JJ U — K 2 - t K 

P^rv/-3-7xx/Vt^^7 P nt°^ ( ^ ^ ) T 9 V — b ^ r h 7 t: K p 7 ;V 7 !i ^ ( 

^ ^ ) 7^ y i/- -ryxv-zv ( * * ) t ^ y u — k 2 - (2-x^i/x^v) 
^^/u ( y * ) r^yu-h, * -r t y a- ( ^ ^ ) r ^ y u — k ( ^ * ) t ^ 

y U — K 2-7x-f*iszr.3-;i> ( * 9) T 9 V U~ h s << V OfrAsz^A, 9) 7 9 V \s 

— K h y f'>^ ( y * ) r^yu-h N ^y^^n^^hv ( ^ ^ ) r^yu-h, 7 

xM->r F5xf uy^'Jp-^ ( ^ 9 ) 7^ U u - Ms i tf >f S K7^ 3 u - b** 
[ 0 0 4 1 ] 

*»W^fflV^bft5 2WI6tt*7y*ft ( * 9 ) T 9 V h (D$\\ t L,X zr. b * is 20 

/VftJ Jlf:; x;V7x;-;V ( y 9 ) 7 9 V \s — h s xf U y ^ 'J a - ( ^ ? ) T ^ 

y u — h N ^xf i/y^y ( * * ) r^yix— h y xf i/y^y ^ - /uis ( 

* ) T^yu— r F7xf i^y^y^ ^ ^ ( ^ * ) 7 9 V u — b . V zr. \s > 
^ y n — /i, ^ ( t« ^ ) T^yu— h N 1, 6 - ^ * IJ- ^ v> * — A v> ( * 9 ) T 9 V U — b 
, 1 , 3 - zf is Is 9 y xi - )V i? ( * 9 ) T 9 y u - h , F'jynt^y^'Jp-^^ ( 

* * ) r^yu-h, x h^vfkt'x7x/-;vAv> ( * * ) r^yu-h, >> ? u — 

•9- > v> * / — As is ( * 9) 7 9 V \s — H3 i HI ^ d [5. 2. 1. 0 2 ■ 6 ] # 
v ^ y 9 S — )VV>7 9 y u - h a* *> 5 o 

[ 0 0 4 2 ] 

3 I ff«tt*fcf±# , ffl6tt^*7iy*<l: ( ^ 9 ) T * y \s - h CD » * L t^J t L X » , h 30 

y ^ [2 - (7^ y P>f^t*'>) 3i ^ ] o^73?^ - h , hy^^n — /u^p3/n°^ 

M7H u - b , xf u y t =^ K# JD J ixfc M p - p ^ y F y 7 H u — 

^u-h, ^^v^^iyxyb-^^^^T^yu-h^^^^^D^^hv^ttv 5 ^^ 
?xy xy h-/u^*t7^ y u - h^fe^o 

[ 0 0 4 3 ] 

^/^it-ooi^^^itttsjtsett*;^- ( b 2 ) ^itsw4«Htit 

s 3, 4-x^^y^^n^^r^/Mf/V-3, 4-X/K^^^^D^^ty^;VjK^i/ 
U — h , ¥ * - ( 3 , 4 -X/K^ v'v'^ n^dr ->;!/) 7^^"* K 3-xf;l,-3-t K 
X2*i/**f-?v-i>r*^9>. l, 2-3i#^i/^^-^^^^ > r /is * ?v 9 V is i? ;v zr. — ^ 40 
;v , 2-if;VA^^;v^^ij 3-;^ij.>i;;n-7;^ x f i/ y ^ y y > 

^ /V ^ — ^ /l, N *J? ^ U is 9* y X3 — )V is 9' y ts ;V zr. — ^ ;V , PEG#200 v ? ^y->v s? 

^ x - r ^ , P E G # 4 0 0 v> ^ y is )V zz. — ^ ,v x ^ m fc° U >- ^ y r3 — ,v is 9* ]) > is )V 

zr. — *r >\> , h y -f n t° U >- if V n — is 9 V is is ;V zn — *r , P P G # 4 0 0 is 9 V is is 

^ x - r ^ , * Jr ^ > *f- i\s ? V =3 — ?v is ? y is is >v zr. — ^ , l , 6 - -^^rt y 

^^y v/^/Vx-f/K 7k Si ft £ ft /c tf X ^ ^ y — a is 9 ]} is is ;V zr. — y- /V , rf D fc° U 
V * > K 3d ff£ ^ 7 zxl f — A (D is sf ]) ^/ ^ ; u x - r /I/ ^ ^7'n^^t-^yf /^''J xi 
-;^^y >? ;y x - r ^ <t t>* h y ^ ^ u —;U^f u s<> b V 9 V is is ;v zz. — y- )V fc 5 



o 

[ 0 0 4 4 ] 
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mm^t^&^^r y -^-i-i^^mco^t^it^mmmmm^mm^&m t l r 2 o~s o m 

[ 0 0 4 5 ] 

( c ) am^mihm 

*&w\zmm ^nnzytms-mifeffln, » * u < « i r g a c u r e # 1 a 4 , i r g 

acure#907, IrgacureSSOO, Irgacure#651, Daro 
cure#1173, Darocure#116, C G I # 1 8 0 0 , CGI#1700 
, UVI-6990, UVI-6974, Sarcat CD1010, Sarcat 
C D 1 O 1 1 , Sarcat C D 1 0 1 2 , Sarcat K185Sf:lirHt©!l; 

[ 0 0 4 6 ] 
[ 0 0 4 7 ] 

(d) mis&lkM 

£ h \z , fl?»£3£t££3fc»-r5giHj-e, « * * & ft K it M *s «t t>* Sft £ Jt ft £ ffi ffl t? # 
[ 0 0 4 8 ] 

1RI £ ft ft m (4 . * 31 H CD * 516 ft tt W SI ffi fig ft CD j£ fi £r £ * I' 0 . 0 1 ~ 5 i 1 % (D 1 1 
[ 0 0 4 9 ] 

( e ) ^ ft k it m 

* & W l~ tig. m £ tl Z> m it®} Ik ffl V> M t L T }± , IrganoxlOlO, Irgan 
oxl035 s Irganoxl076 ( f- /< iJ -4 =¥ tt M ) *5 £ Zf r *t (75 S ft £r * \f 

5 r t as -e # , * 3§ b^ (75 5i ft ft 8* SI *i fig ft cd & * £ £ m \Z 0 . 0 1 ~ 5 I i % W ^ t f 

[ 0 0 5 0 ] 

* * k * * s & m % m ft m si m fig ft « a «■ <d a- m f~ £ o -c m & # 5 . # * i^g 

jS^lf±2fcK>iil9tffc5: 1 5~5 0 % W T « I It T* ifE ( A ) ~ ( E ) 

fife^^^-a-^^rM-a-SJCS^J-An, 5 O 0 ~ l O O O r p m»Igt*f # Ltflftitl 

m m. f& ft & m m. -r z> „ sissg^ 1 5°c*i»i^iit ^ ( a ) & jg ^ # s ss 

fc. «> m S *s 5* £ L % 5 0 °C £ S 5 i§ 3- (4 S £ * fig % *s fifi £ in 5 „ 
[ 0 0 5 1 ] 

* m ft 14 8J II ffl fiK ft CD S jg H |1 fig ^ flS l . 3 8 ~ 1 . 5 4©©i<Dflyf*fcJ;tf5 0~ 
2000c p s«il(Dfiill;ft5 i^l'ilLtUi\ £ £> , * ^ fi^ cd ^ flg ijfl fig 

ft tt i? is ^ /e" tt n , *^3 o o °c @ it s; ^ ft m m. s. a x 1 x 1 o ■ 4 w t <r> m m m 

[ 0 0 5 2 ] 

* fc * 5s (75 7 s/ * ft * n /i * si ft tt ttf m fig #1 « * ii m ■& a ffi ok , -r & t> *> , o . 

85ym, 1. 3^m, 1. 5 5vm(D-&AiC&\ J ^X^tl^tl9 0%£X±.(Dmtltzyt : gkm 
^Sr^L^^iCO. 8 5 m mroiftCfc'V^TO. 3 d B / c mSI ff) ttl^ 5:t t 5 . $ 
^ , * 51 (75 % 86 ft W SB Ifl fig ii . t*5fec75l»fliijafig^^e5ft{-ftffl$it7i^g!ft^-^ 
CD ft t) (- M S i- *J ft 5 U V BS |t (' J; o T m ffi i' 66 ft £ * T ± ^ „ 
[ 0 0 5 3 ] 

* , * 5& B^ (4 . * * B3 (75 5J6 ft tt SI *& fife ft /!» b * m '& K * 9S> 3g f 5 * ffi 1* L , 
r &D ffi (4 , * B Hfl co it m ft tt * SI m fig ft 4- T «5 ^ 9 y Kl i L T -> D 3 ^ ^ ^. _h =i 
- r- >f V if L m , 3-f V^^tlfciSrU VlW^i oT*Sft$* 5tK ; W 1 H 3t 

/u K ± C a - f -f V if L fc ^ , 3 - x -f y^Sixftari*^!) = > /n _h {c =3 - x -r 
V ^ § tt fc T SI3 ^ ? v K a id # * L , U V flg W 4 o T a T H 4 * 536 ft £ 4t ft &, -> a 
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if > ^ - A- KS:»*t5SB ; *5 £ itu IE it m ft 8t Sif ffi fife 4^ ft _h §P * 5 3/ KI i Ltn 

tf o 

[ 0 0 5 4 ] 

[ 0 0 5 5 ] 

El 1 ^ *s ^ T , 7 * h V *J x HaoTIWitSii^^T/^-y^lffiiCf^ 

^lit^ 0 -t (d & , Sffii^#y ^^f^^p*tys:3 o-i o ot"C2-i owra 

ffl {fc § -fr « , LtJKy v'^f yvi/p^f y^-/vKS:#5c # *x 1t v- a * 

■tf- V -=e - ^ K tt * 5S « % H ft ft 1# flg £ fife • "C * t° >• a ~ x ^ ^ ^ L , r <td £ , « m ffl. fife 

=r > ^ /> _t K 3 ~ x v ^ L fc m , 3 - =r -r y^^f:l^uvHf[:J:oT*«fkJ 

K-ftft 5 0 « Jx St ifi ft U V fig ft ^ J: o T it « ft * -fr ft s i/P+fy*-^ K 

e -e » ig -C? # S o *&»-,*«Wco*ifeH:, 7t h Wv?^ HtfiWtgCioT 1 mmx 

[ * m m ] 

[ 0 0 5 6 ] 

^d^-f^fctocot^-efc?). * % W ^ H ft fft] Pfi L ft 0 

[ 0 0 5 7 ] 
it ]) =W — <£> $J jg 
[ K ia 09 1 ] 

7 y If ft £ iX fc stf II — -r ^ ( Fluor ol ink E10, M ifi 7C : Au si mount Co. , Ltd. >f 9 V 
T ) 375. 2 7 gj3±tf>f y*py^>f y->7* - h (IPDI) 89. 3 8 g(Dg^ 
fe?r4 0-6 OttCiDilfct, n-^^^^^9^U — h (DBTL) 0. 1 0 g ft JP 
7L t£ i&S t 2 0 0-3 0 0 r p mtij$Lfc Q S i£ ft #t) 7 5 °C T - O H b:° — ^ jJS I R^-<^ 
H/u±"C«ftSiX3ic<35c54-efi : o3t 0 r ft lz y t Kn*y / ^ f yux - (HQ 

MME) 0. 1 3 g^J;rJ ! 2-t Ko^Vxf/M^^ y h (2-HEMA) 34. 

8 5 g ft m x. , S^ftSr*5)8 Ott-NCOt'-^? i r * ^ h ± T ^ ^ ^ y£ ~T £ 

i-r?sjgstt7y*ftstit)ts!fttt!>u?yty =f - ft » o 

[ 0 0 5 8 ] 

[ St ifi 2 - 1 3 ] 

TIB* 1 ir^-r##ftffl^TKi§0iJ 1 i:RI«ftIS«:«lf9igLr«^ft7 y » ft S 
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* 2 : Sartomerfijg 

*3 : 2—'*- 7;v$'Xi7t# s f'J\'^!\'T2 V u— h 

* 4 : 2 - 1 Kn^V^D fcVVT^ ]) h 
*5 : rs*#4*f#M 

*6 : 2, 6-v>-t e r t -:/^/V- 4 *f-)V?z^; — ;W (Aldrich*±$!i) 
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[ 0 0 6 0 ] 

ml fd H tt 0»J 1 - 1 0 *5 i O* it R m 1 ^KiS*nfc«flgmfife4*lco#/r^«5ttSrTia*jfe^ 
i: o t f ¥ i t , *^jg*Sr*3tc^i- 0 

[ 0 0 6 1 ] 

( 1 ) m * tt * ( c p s ) : 25tt^/V^7>f-;VK?iStt (No. 4 1 X h° > K 

^ ) "C ay s 

(2)ffi{tSixri^/irv^»JiB»afife4Si^JffliiT* 40 

#^CDffiJ3g*1^4^^BSf*fiT^^<SiFff+ ( Abbe' s R e f r ac t ome t e r ) £r ffl t ^ T 2 3 °C "C 
[ 0 0 6 2 ] 

( 3 ) n jff * (fflfbSftfc^-fA'A) 

J £ft : £tl<Dl&.J&$)$:l 500 — 3000 r p m^ilt 2 0 ~ 3 0 'J ^ > ^ 

ii^-x^V^L, — r^^Shfc«lli:7 a - ^ay^^^tl^t 1 OOmJ 
/cm 2 (DUV7:itmik£'&, £ h I- 6 0-1 0 OttM 0 # ± fiE ft £ it X > V =a ^ # 
x a „h ! i ^ - r <f y ^ ^ ti /: 7 ^ ;^ S: || fc 0 ff £ ji* 2 - 1 5nm<DflHk£titz7 4/i'J* 
<D m #T * £ ^ ij X - 13 y — ( Prism-Coupler, SaironCo. Ltd.) ^ffll^t 8 5 0 nm 
oSftt*i£Lfc 0 Si*-Ki:lsit51Jf$ ( n T E ) t flt » - K IC *3 it 5 a iff * ( 50 
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nTM) k (T>% (A (nTE-nTM) ) £r ^ — T 4 > ? & tl tl 7 4 J* <D & B $f & k I, 
[ 0 0 6 3 ] 

( 4 ) % m 7§i & ( % t ) 

#Wag»j**S:l 5 O/im^f ^:^7^Sfiii:3^r>( y^L, <£> _L 1 OOm 
J/cm 2 (DUVJ:iWL-C«l^gft^f:|, 6 0-1 0 0 °C "C 1 0 ft £X .h ft « ft £ 
■&TB!ftS*Lfc«IIB7-f^^«:»fco ^CO^, ^^/U^f-^^/W (t^fX: 3cmX3c 
m ) S-SS^^Bl^^L, :tl(D)t3aS^ 6 0 0 - 1 6 0 0 nm©»lTUV-V I S 
-N I S ft%3tmt\ (VarianttM, *~ * h 7 V T) T* ft £ L fc « 
[ 0 0 6 4 ] 

(5) is (AifcfiD) : *aa«a£tii:*tt-eift**fcn*fr (t>fx : 5 

0mmX2 0mmX5mm) ^) S S ^ y a 7 I S If (Shore Durome ter Hardness) T* SJ £ 
[ 0 0 6 5 ] 

( 6 ) m it lfc ffi m ( % ) : A S T M D - 7 9 2 Hfto t»S Lt, 
[ 0 0 6 6 ] 

(7) *f s 7xm»m.m (T g ) :3te»a*^wft^tcfflt^&ttfcKikfr»csti-s^9^ 

te # fi>S Sb Jj ^ 5> ffi (Dynamic Mechanical Thermal Analyzer, DMTA) ^fflt^t 2 
5 — 2 5 Ottl 0°C/m i n <£> # fi 3S it "C fflO £ L tz 0 
[ 0 0 6 7 ] 

(8) m#Mm.m (T d ) : **#H«i^)T-e*l«*jBl3e^«f» (Thermogravimeteric 
Analyzer, TGA) 5:ffl^T 2 5 - 7 0 OtTM 0°C/m i n W t »J f L fe D 

[ 0 0 6 8 ] 

( 9 ) »«$^tt : t^tt^f fit:6 r^ftSL/ci, ^ 11 §; ffi ft L tz 0 

[ 0 0 6 9 ] 

(10)ft»5fc(dB/cm) : ^ > 7 <D ^ it iS tz 7 >( SV J* <D m ^ £ ^ h i& 

^BJr$?:tt6ftf ?:'>y ^ y )) x/n±|: n - f ^ > / L , ^ o ± ^ 1^ >- :/ |a £ 

=» — y-f^^Lfc*, n *f * si s -e ffl in k k it ^ si js *nt s t h m iz m it £ * ^ C7 

>f/U) o ^^n/c^ft^^^A(7)^M^^^ l JXA-^y^-- (SaironttM) T?||!tL 
fc 0 
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[ 0 0 7 0 ] 

[ m m &. i i ] 

*im i x m h tx tc 7 y m it £ ti tc m m m j& m * * 5 v Kit l -c -> u = ^ * ^ ^ ± ^ 

3 0 0 0 r pm-C3 O^f^fya-f-f y^L, 3 0 0 WtO*fi 7 V 7" t' fe 5 7 a - v 1 
s >7 yyirfflV^T 1 0 0 m J / c m 2 » u V "C * 51 -ft £ * fc l£ , #; T" 6 0-1 0 0 °C 
T- 1 0 # -t ?f& 5J! {t; £ it fc 0 %<D±\z.7 * h i- v> x h^fflV^TIWitS^^-y^f f£ 

t»iLtgfi«±Lf:„ •>B*fyilBSr4 0'Cl?2l$W«ftS*fca, fi«^?>ii 
9 ^ L T 55 ft £ ti It > n df V- is ttf JJg ^- - /U K (aTt'fX: 4 5 // m ) # fc <, 51 it & ft 
tci/a * V > m m * - * K & * % M 2 T* # b ti 7t * 61 it #f f& m X X fcf > a - x ^ > 
& L- , ^ - /V K W * - V g|5 # & ffl II #1 fife m X % tM L tc „ ft « $ ft tc '< * - V g|5 # tf> ® 
? 7 y KitSit5i5l:, => — f -f V ^ J Itfc >• o ^ t yfjg*- ^ K «: * 9 y KI 
^ n — 7- ^ > ^ $ ti 7t •> !J =i y f ^ _k t£ it tc o : b ^ 7 a - y 3 y^yyjrffliK 

1 0 Om J/cm 2 »UVfiIT*5~l 5 5^ W fil -ft, S -Br , *^T"6 0—1 0 0 °C X I 0 

^■swa^ntjfeiEW^MWtt^nsr-ttL^fixia 2 Afej;u<ia 2 b ^ ^ -r 0 ±sr^ 9 v k 

lilt, HIMl t*f ?>tlfc*liiat^*37iro«B hi: 1 0 0 0 r p mt-2 Og>FI 40 

— ^^V^bfe^, 1 O OmJ/cm z ff)UVT'iaT'*lfbJt, S^t*6 0 
- 1 OOttl 055-£lJ:fiS!^S-arT*ei^tt3t^^K^#fcc 
[ 0 0 7 1 ] 

[ m m m 1 2 ] 

^Ifeffl 1 i3ltf 2»|l)*|||©ftt>») ^JfeM3ioJ;t>*4-e#f ) tt^«flg*aj*^lSrffl^ 
fc r t 18 T fi . IS«1 1 £ ^ « fc * jfe )t *f % SS 4r # tc . 
[ 0 0 7 2 ] 

H «E fiaj 1 1 *J i t>* 1 2 t? # t> ti f- Jt BE * « & SS w ^ tt £ II £ L T T flB m 4 t: * L , 
-(7)^, (propagation loss) li 8 5 O n m © «fi t * y l> -'^ ^ * £ (cu 50 
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t-back method) f $J * L tc , 
[* 4 ] 





HJfe0tJ 1 1 


umm 1 2 




Buried type 


Buried type 


JBHf** (%) 


1 . 3 9 % 


1 . 4 0% 




4 5jumX4 5 jum 


45/zmX45jim 


(dB/cm) 


0. 2 4 5 


0.214 



[ 0 0 7 3 ] 
[ 0 0 7 4 ] 

[SI] *f P^t'«ot, v/f h5>^7r- ; e-^KaSSrffl^t*«K©)taft 

[ m 2 A ] * IS CO #J 1 1 ff f)ilfc3 7i^3-f-f y^^tlfc^i/MDiBICM 

[12B] * 51 1^ (75 * Jfe 0d 1 1 ff fjjxtaTiiin- =r J > ? & th± <} ^(DWimiCM 

[mi] [ a 2 a ] 
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[ # m m i m ] 

imtiiS] ft fife 16ft 5J3 3 B (2004. 5. 3) 

I ^ mm ie i ] 

iffi-EM%.mm%] m wf it * cd n m 
i m ie n &ms%] ±x 

[ m wf is * <d m ] 
[ m * « 1 1 

T IE it ( I ) »7y3lf<b*nfc3t«fl:tt^u^V*y=^^— . 

[ ft 1 ] 

R,-R 3 -ojE-HN- Rl -N H -]^CU:CH^ 

(I) 



(5£*. 

R 2 tt , K * *i 6 ~ l o o cd ^ # « £ ft HI Jte t£ ^ ft ft * S ; 
R 3 I±, S*t!2~l 0»^#l£Sfc{41!!fifiS£j£Ht:7kjjfS; 
R 4 ii , * * ( T * y u - h ) SifcliijK*'>I ; 
1 ft£tFmli#*3£ftLTIEcDgl& ; 
P ft ft p ( 0 ) * ft ii 3E cd S & -C- *> 5 o ) 

[ ft * II 2 ] 

ft * ii i ft is « cd 5t ( i ) <d y y m it £ n tz. %m <t& u- * > ft v - , * s jcs tt 

/ ^ - ft £ ft SI ft M #J ft ^ tr , * * S SS M it ft ffi ffl ft -5 ft * cd * 51 f t t£ W SI #1 j$ 

ft o 

[ ft * if 3 ] 

i!fj ta y v m i t £ ft ft ft m ft >7 u * v ^- y =* — a* , #!)*-/vi^^y->r^- h £ 
*u*VKJ&ttj»ro#£T-eKJfc;*-Brft&, » C> ft ft £ j£ ft t '> * < £ t - o cd ( y * ) 
7^ 'J O'C/UfciO!- oot KP + i/S^ttSk Fo^f-> ( y ^ ) P n^M, 

* ft ft '> ft < i t-ocox^af -ylia itJ!-o©t ft^f'>I5:#t5t Kd^->ijK* 

t«r#itt5, ft * m 2 ta * cd % m it m m m j& ft 0 

I ft * II 4 ] 

iE^'J 5 0 0 ~1 O, 0 O Oco^Jl^^i^IrL, 7 y m it £ ii ft '< — y 

* d tK y = - x /u V ft - ^ £ ft ft ^ - y a # y 31 - ^ m cd * ffl tc # y y m ft ft y 

11 3 ta * cd ft s ft w Hi «a j& ft „ 

W IE ft 4 y ->T ft — h /5ft -f y*P>i/^ yv'T^ - h (ipdi) , i, 
> -r y -> r ft — h (hdi) , i, 8-ftyyy^uy^'i'y->Tft — k ^h^y-ft 

^ ^ •> U V ft y -> T ft — h (TMXDI) , 4, 4' - •> ^ a ^ 3r ~> /U * # > i? ■< V 
->Tft-h (HMD I ) , 4, 4' -•Jyx^^^y^'f y->7^-K 3, 3' -ft 
y^-zU-4, 4' -f7i^l/yv : ^ y->7^ - 3, 3' - f yUv=7 ^ 

>--4, 4' -ft^y->Tft— h N 4-ftn^e-6-yft/W-l, 3 - 7i = i^vft-fy 
•>Tft— 4-ynn-6-yft/U-l, 3-7i = uy^Y y'>7^ - K 2, 4- 

ft -r y ~> r ft - k -e * it £ ft ft ft y ( 1 , 4 - y y v ft ft - ) h y u > , ft -r y -> r 
ft — h x-Mi&ik & tititf v (i, 4-fty^ft^--^) -ry^ov, 2, 4-ft-Yy->T 
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* — h -e * S it £ ft It # V U >T b) b V \s > . *y [1, 4--7^^u> 
^0^7*-F-3-*5 ( 1 , 4 - y ^ J — A- ) ] i^O^T^-h, ^^rt^ 

^ > ^ y t * - b > 2 , 4-^>ry'>T*-h-e*4H{kSixfc*y ( ^ p t° u > ^ 

* * K ) a, co - v> >f y T * - h , 2 , 4 - h >V zxl ^ is J y >> T * - h , 2, 5 - h 
/Vxyi/O^T^ - K 2, 6 - F/i^xy^O^Tt^K 1, S-^^^U^v 5 ^ 

is gc a* * a ft tt m m m ol m □ 

[ i * * * 6 ] 

jtu IB '> ft < tt-o^ ( y * ) T ^ y p>f /HfciW-o^k Kn*^SS:tt5 k K 

p ( y ^ ) T ^ y U — h *5 , 2-t Fn^v^xf/i/ ( y ^ ) T ^ !> U — K 2 — fc K 

n + v/^P ( y ^ ) T * y U — b , 2-t FP^rv'^f;!/ ( y * ) T * y ^ — K 1 

-fc KP*^^f^ ( y * ) T ^ y l" — K 2-t Kp^riz-S-y^^/l't^^^Pt: 0 

^ ( y ^ ) t ^ y u — k ^t^yf /u^y 3 - /^y ( y * ) r ^ y u — k 4 - t k 
v * *s *s 9 w» * is ( y ^ ) r^yu— 1, yv?t-/^y ( y * ) T 

^ y i/ - k ^y^^y^y h — ?v<is 9 ( y ^ ) t ^ y u — k ^^y^y ^y h — 

)V<1/ y ( * 9 ) T^yu— n^r'>if K n y ^ n t°/V7 ^ 

u - h , ^y t y ( y * ) r^yu— 2-fcKn^r^-3-T^yn>f^**-> 
( y ^ ) y - k ^y^^p^^h^^y^- — ( y 9 ) r ^ y u — 

it ft w IB «. fi£ 4b o 
I it * m 7 ] 

M IB 4> ft < h t — o CD zn *° ^ > £ £ — o ^ t: KP*'>IS:St5 t K p 3r > J- 3r 

5 if * gt 3 IB ft a> * iE ft tt m is *a 4^ o 
[ Mr * 51 8 ] 

W IB * r ^ y ^ - 34s ft < t h - o cd ( y y ) 7^ y p^f^i?rtt5 ( y y ) r 

y y u - h * tt '> ft < t t-oiox^^s/SSrlrtSJtRJttt^^^-^fci- t Srtt 
*i:"r5M#*2te*0>3te«fttt» IB *a ^ o 

[ If * II 9 ] 

stjfB ( y ^ ) 7?y 7 s> ft * ti fc ( y y ) r y y u - h * ft tt # 7 v m it 

(y^) 7^ y h-efo m is 7 * * ft £ ti it ( y 9 ) r ^ y u - h as , 2-^ — 7 
^tn t^f ;v7^ y u — h , 2 - >>* — 7 >v Hsr p ^ ^ *f- ^ 31 ^ ^ y y u — 

2, 2, 3, 4, 4, 4-^^-i^^/w^-p^^^y^^yu— 2, 2, 3, 3-^h 
77;vtn7 p n y h y 7;ut pxf ^ ^ y v - . 2 - ^° - 7 ^ 

tD7;v^;^f /V7^ y ^ — hfcj:rJ ? 2-^-7;utP7^^;V'Xf;i.^^^ y u — h 

h ft zm^ bmtfn ; mm^y y mit 9) r 9 y u - h ^ % 2-t Fn^^xf^ 
(y^ 7 ) r^yu— 2 - t k p ^ n t° ^ (y^ 7 ) r^yu— 2 - t k n * ^> 

>\> ( y * ) T * y W — h . 1 — fc Kn^ry^f ^ ( y ^ ) 7 ^ 'J W 1 — h , 2 — b K p 
^y-3-73:^^t^y7 0 o t°/P (y^ 7 ) T^yu— 7 h?t Ko7^7j;V ( y 

* ) r ^ y u — h , ofv'/v (y^ 7 ) r ^ y u — k 2 - (2 - x f^>>x f^^) m 
^ ^ (y^ 7 ) r^yu-h. x^ry/w (y^ 7 ) r^yu-h, 5^y^ (y^ 7 ) r^y 
— h , 2-7x/^yxf^ ( y ^ ) 7^ y w - k y ^ — (y^ 7 ) r 9 y ^ — 
K Mr^^ (y^ 7 ) r^yw-h, *5*7n5ny (y^ 7 ) T^yu-h, 

Myr h7xf i/y^'y (y^ 7 ) T * y U — K ^ F7H^F, ^h^^> 

/^ft^tifcy^/v^^y — /i^r^yu — h , xf uy^y n^/^y (y^ 7 ) r ^ y u- — h 
N uy^y ( y ^ ) 7^jy-K Mxf yy^y ^ ^ ( y ^ ) T 

9 y u — h N 7 F7xf i/y^y (yy) r ^ y u — k *!ixf i/y^ya- 

C^^ 7 ) T 9 V Is — b s 1, 6-^^rty^t-;Wy ( y 9 ) 7^ y 1/ - K 1, 3 
-^f uy^y (y^ 7 ) T^yu-h, h y ^ p tr° u ^ 9 y xi - /ix i> 9) T 
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? \j U — h , x h^^/ftt^7x/-;UA^ 9) T 9 V U — b , is 9 * V > i? * 
9 J — )V*J 9) T 9 y \s — b s b V is 9 u [5. 2. 1. O 2,6 ] y* r * > v> ^ 9 J — 

^^r^yu- h , h y * [2 - ( r ^ y C2 >r ^ ^ * ) ^ ^ /H oy7^i^-K h 

y ^ ^ n — >v -7 u /< is V y 7 9 y U — K m^u^^-^^ K 3^;v#Jp Jtif: h V J o 
— ,u ^ n /> ^ h y T ^ y U — h , xf uyt^rv' K 6 * /U ft Jp £ fi tc b ] J * a — ;U ^ a 
/< > b V T 9 V is — b . 9 ^ V * V h — /i> b }) T 9 D Is — b , b V * {T 9 V & * * 

is su) Ov'T^ 1/ - K is ^< > 9 a: y x y h — ;v^tt7^ !J u - K ^7^n^^ 

h v a? tt v : * ^ y * y h - — ^ * r ^ y u — h^&ft5»*»?>»tfix5i»*«8iB 

« <Z> 3t « ft, 'tt tt J5g » fife 4* o 
[ If * II 1 0 ] 

KHB^<C<tt> — o<75a:3«^ri/*Sr^r-rsjtKJStt^/^ — 3, 4 - m # 3r v- * 

p^+v'/uy 3 , 4— x^^^i/^p^^fy^/i.^^v'^ - ^ N tf ^ — (3, 4 

-x^?^ v i/^ T is ^< — b , 3-^^^-3-t f - * 

>- , 1 , 2 - a: — 5* * > x !J e/^^x-r^, 2 — ^ ^ ^ ^ ^ ,\, 

is y n — /u 9' y > is >V m — 7 1 /U N xf l/y^y 3-;l/v/^!J ->i/;H-f;V, m ^ u 
y ^ y y i/i/;ux-r;u, P E G # 2 0 0 v> ^ y v> As m — ;u , P E G # 4 

0 0 is 9 y is is /Vx — x /V , ^ n fc° ^ ^ y n — ^ ^ y v> ^ m — 7" , h V 7 D tf U 

y ^ y ^-/l/^^ y v'v ? ^x-r/^, p p g # 4 o o v 1 ^ y y- ^ /u x — 7 1 ;v , ^> >J- >- ^ 

;V 9 y =* — is 9 V is is ;V m — 7- , l , 6 — ^ -y- ^ ^ — is 9 V is is )V — y~ ;V , 

7)c<ftt^7xy-^A^^!i ^i/;ux-r;i/, ^ n t° u y t K f f 7 x y - 
A (D is V y v- is 3i — ;u , ^^p^e^t^yf y is 9 V is is ?v m — x jo «t 

t5 h y ^fn-;^n^y h y ^ y s/^/n-f /ui»&ft8»^e>ltfji5^ tttfti: 

[ ft * ii i i ] 

it a iff * « si x i o " 4 t -e fo 5 , m ft M u m & 3 0 0 °c et ± -e «9 , a w * ^ 1 . 3 
8~i. 5 4<r><6ffl{cn«|5-e#, ffiJH 0 - 2 0 0 0 c P s wfticist^:^ 
» at ^ -r 5 ft * * 2 - 1 0(ov^i a n*»-*fcK«^jtafki*«flii*afife»o 

[ ft * II 1 2 ] 

tt * ii 2 ~ i o £7) ^ -r n & - ii t iB «c * bs ^ ttt » ^ m * t ^ 9 v vmh try 

y ny ^x/N_t|:n-7^ > 9 L ^ , — >f y ^ Sixfci S: U ViW t £ o t )fcffift 

t^ynarfy^-^ K _b t 3 — 4 > 9 , = - ^ >f y ^ $ Kfc = 71 * •> y xr^ 

[)x/N±iC3-T^y^^nfcT^^7 7 K 1 1^ f L N UVl»l:ioT37it*« 

ft 3 * fc « , is a ^ > * - )V K * » ± "T 6 gk m ; *3 i V ffi IB 3t R f b tt «T IB » fife ft ± g|J 

KIiLT37lJ:i:3-7 1 ^^Lfc», Ki tU V«»K J: o T* 
SSfbS-tirSikPgSr^tp, jt * & tt «[ }g * ffi 0 
[ ft * il 1 3 ] 
HI * * i 2w*ftt io-cK»Siifc*i»»B Q 
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PHOTOCURABLE RESIN COMPOSITON FOR OPTICAL 
WAVEGUIDE AND OPTICAL WAVEGUIDE MADE OF THE SAME 

FIELD OF THE INVENTION 
5 The present invention relates to a photocurable resin composition 

having improved thermal stability and optical transmittance, and optical 
waveguides made of the same via micro-molding technique. 

BACKGROUND OF THE INVENTION 

10 In the field of telecommunications, development of optical waveguide 

has been recognized as a critical issue enabling large capacity 
communications. Glass or other inorganic crystalline materials have 
conventionally been used as materials for producing optical communication 
parts such as an optical waveguide. These materials, however, have the 

15 disadvantages of high cost and difficulty in processing. 

In recent years, polymer materials, such as PMMA (polymethyl 
methacrylate) and PS (polystyrene), have become more popular thanks to 
their lower cost and easier processing ability than glass or other inorganic 
crystalline materials. Use of such material can provide a film-type optical 

20 waveguide with wider area and higher flexibility than the conventional ones. 
Such use also makes it possible to obtain a functional optical waveguide by 
incorporating functional compounds or functional groups into such polymer 
materials. 

However, PMMA and PS show absorption ascribable to C-H bonds in 
25 their molecules in the near-infrared region, i.e., 1.0~1.8um; and thus 
deuterated or fluorinated PMMA (that is, PMMA whose hydrogen atoms are 
substituted with deuterium or fluorine atoms) has been developed. Such 
deuterated or fluorinated PMMA shows absorption in the far-infrared region 
as shifted from the near-infrared region. 
3 0 The above-described PMMA, PS and deuterated or fluorinated 

PMMA constituting a core of the optical waveguide, however, have low 
glass transition temperatures. For instance, both PMMA and deuterated 
PMMA have a glass transition temperature of about 100°C, so that these 
materials may easily be softened due to heat treatment, thereby having a low 
35 thermal stability (see S. Imamura et al. Electronics Letters, 27, 1342, 1991). 

To solve the problem of low thermal stability, NTT Co., Ltd. 



